Purpose: The purpose of this research was to investigate the possibility of using vibration analysis to detect and assess the extent of osteoarthritis (OA) in the knee. We also examined the correlation between vibration analysis and MRI detected features. Methods: 80 patients from healthy to severe, were recruited from local rheumatology clinics. For each patient MRI and vibration recordings were made on both knees. MRI images were analyzed by a radiologist and different symptoms related to osteoarthritis in the knee were scored for each subject's knee using a validated MRI scoring standard ("KABON"). Vibration signals of the patients' knees were recorded using 5 accelerometers placed at different locations on the knee during a squatting motion. In order to be able to simultaneously record vibration signals from various knee locations with minimum interference, we designed and developed a brace which would allow the required motion with minimum mechanical and noise interference with data acquisition (Fig. 1) . 
Analysis:
We used principal component analysis (PCA) and partial least squares (PLS), multivariable, latent space analysis/regression techniques to statistically process the data, yielding classification plots. These techniques have superior performance compared to ordinary multivariable regression and classification techniques when dealing with large numbers of correlated variables. We used PCA and PLS to assess the correlation between the vibration signals generated by the motion in the knee and the rheumatologist's diagnosis as well as the MRI features recorded earlier. Figure 2 shows a scatter plot of the PCA classifier. In this type of classification a hyper plane (line in two dimensional space) separates two classes of observations; one is the group of patients with physician diagnosed knee osteoarthritis and the other is the control group which does not. For this system of classification the sensitivity was 86% and the specificity was 74%. the positive and negative predictive values were 77% and 84% respectively. The accuracy was 84%.
Results:

Correlation with MRI features:
We found a strong correlation between vibration results and some of the features identified by MRI scanning such as osteophyte formation and cartilage degeneration of the knee. Our results show that our recorded vibration signals are the result of osteophyte formation, catilage degeneration and meniscus damage/degeneration. We did not find any strong correlation between the vibration signals and other osteoarthritis symptoms such changes of bone features like bone marrow edema and subcondral cyst.
Conclusions:
The development of knee OA is accompanied by changes in the quality and loss of cartilage, formation of osteophyte and a lowering of synovial fluid viscosity in the knee. These features in turn contribute to increased friction between the articulating surfaces of the knee and hence generate vibration during motion. This vibration is detectable using non invasive techniques described above and can be analyzed to assess the quality of the knee joint and to detect and discriminate development of osteoarthritis in patients. 
